The Academic Motivation Scale (AMS), supported in Self-Determination Theory, has been applied in recent decades as well in high school as in college education. Although several versions in Spanish are available, the underlying linguistic and cultural differences raise important issues when they are applied to Latin-American population. Consequently an adapted version of the AMS was developed, and its construct validity was analyzed in Argentine students. Results obtained on a sample that included 723 students from Buenos Aires (393 high school and 330 college students) verified adequate psychometric properties in this new version, solving some controversies regarded to its dimensionality.
Introduction
One of the most studied topics in educational psychology is academic motivation. Its direct and indirect influence on learning processes has been proven in numerous investigations. [1] [2] [3] [4] On one hand, it has been linked to the effort and persistence invested in the depth of information processing and to the use of self-regulated cognitive and metacognitive strategies. 5 On the other hand, its close association with self-efficacy perception, goal establishment, and generation of achievement expectations has been pointed out repeatedly. 6, 7 Previous investigations have remarked on how motivation modulates valorization of assigned tasks and marks the pertinence of using external rewards. 8, 9 As well as that, it has been suggested that low achievement, desertion, and difficulties in the transition between educational levels are often evidence of problems that, in order to design palliative interventions, may be targeted from a motivational perspective. 10, 11 As a consequence of its complexity and its central role in the educational milieu, the need for the development of instruments capable of providing researchers and professionals valid and reliable measures of this construct has been stressed. 12 Most of the scales have been based on different conceptual proposals. The corpus that was used to give shape to a good amount of the research in this field is the selfdetermination theory, which has its origin in the work of Deci and Ryan. 13 This is a macrotheory related to human development and the function of personality in different social contexts. It considers that motivation can be expressed through a continuum of increasing self-determination with three fundamental positions reflecting the degree of autonomy on which behaviors are based: amotivation and extrinsic and intrinsic motivation ( Figure 1 ).
Amotivation represents the nonregulated extreme of the continuum, and it is characterized by the individual's perception of lack of control over events, incompetence and absence of purpose. In extrinsic motivation (EM), which is situated in the midpoint of the mentioned continuum, the goal being chased constitutes the main driving force of behavior, which is divided into four subtypes of progressive regulation: external, introjected, identified, and integrated. In the first of them, behaviors are enforced by others and are carried out to avoid punishment or to obtain rewards. In introjected regulation, behaviors are executed in order to improve one's self-esteem or to avoid anxiety and guilt that may arise for not carrying them out. In identified regulation, the individual chooses the activities by extrinsic motives (eg, society values enrolling in superior studies). The last subtype (integrated regulation) would appear only in adulthood, when individual needs and values converge with those expected by the social context (eg, studying broadens one's horizons). Finally, intrinsic motivation (IM) occupies the autonomous regulation pole where the pleasure of executing behaviors by own choice prevails: activities become a goal themselves.
Years later, Vallerand et al 14 expanded this initial description introducing a new division of three subtypes of IM referred to in the academic milieu: orientation towards knowledge (the task is carried out for the pleasure of learning), orientation towards achievement (satisfaction emerges when products are generated or when one's own limits are overcome), and orientation towards stimulating experiences (it involves activities developed to perceive comforting aesthetics, intellectual or sensorial sensations) (Figure 1 ). 14 In regard of its assessment, the Academic Motivation Scale (AMS) is one of the most used instruments.
14 Aimed at adolescents and adults in academic environments, its original French and English versions have 28 items distributed in seven subscales that respond to the dimensions referenced in self-determination theory. The subtype titled EM-integrated regulation is an exception which was excluded as it appears later in adult life. The seven-factor structure, postulated in the initial theoretical model from Vallerand et al, was verified by subsequent confirmatory analyses and showed adequate internal consistency. 14, 15 Research carried out in Spain, the United States of America, Greece, and Paraguay focused mostly on college students and found a better statistic fit for this seven-factor model in contrast with five-, three-, and one-factor solutions. [16] [17] [18] [19] [20] [21] The five-factor structure corresponds with the original proposal from Deci and Ryan. 13 The three-factor model was added to confirm if MI and ME dimensions could be grouped. Finally, unidimensionality was tested as the simplest alternative.
The use of the AMS has allowed researchers to distinguish relevant associations between motivation and academic variables. This way, for example, students who showed a greater self-determination level also achieved higher quality learning with a better academic record, showed more interest in class, a greater perceived competence and, as a general rule, better attendance at school. [22] [23] [24] [25] The existing literature describes an instrument with remarkable theoretical and psychometric strength that permits a valid and reliable assessment of the construct. However, cultural differences inherent to diverse populations over which it was expected to be used, as well as contextual dissimilarities between educational levels, warn about the need to review the wording or interpretation of some of its items before using them. Núñez et al, for example, revealed problems in the use of Spanish in Latin America, verifying regional semantic connotations associated to some terms. 20 These difficulties end up affecting the psychometric functioning in terms of its factor structure and internal consistency. The present research was stimulated by the significant interest that the assessment of motivation has in the educational milieu and the need to have adapted and validated versions of the AMS available in different countries and cultural contexts. Therefore, we attempted to validate empirically two versions of the scale for its use with Argentine high school and college students. The main goal is to make two versions of the AMS available for researchers and professionals, which will guarantee the reliability and validity standards usually required for all measures. In a complementary manner, and following previous research, the psychometric analysis of the goodness of fit of one-, three-, five-, and seven-factor models will give even more empirical evidence about the dimensionality of the construct.
Methods Participants
The sample was composed of 723 students of public and private institutions in Buenos Aires who were of middle socioeconomic status. Even though sampling was not randomized, the distribution by sex and age reflected the proportions referred by the Argentine Educational Ministry. 26 The 
Instruments and procedure
A version of the AMS into Spanish for Argentine subjects was used for data recollection. 14 Data were gathered by collective administration of the AMS scale in the classrooms of each institution. Students or the parents of underage participants signed informed consent statements. Students were not paid for their participation in the study. Anonymity and data confidential treatment were guaranteed at all times. An Institutional Ethics Committee of the University of Buenos Aires, Psychology Department, backed up the current research with a corresponding written report which was in concordance of the Declaration of Helsinki.
Data analysis
Expert judgment was analyzed by the calculation of Aiken indexes. Descriptive statistics (M, SDs, skewedness, and kurtosis indexes) were calculated in order to study item distribution at a univariate level. When assessing multivariate normality, Mardia's coefficient was examined. A confirmatory factor analysis was conducted to study the factorial structure of the scale. Given the nonnormality of data, unweighted least squares (ULS) was the chosen method. In a complementary manner, a bootstrap procedure using 500 random samples was applied to attempt to guarantee stability in the results. Finally, Cronbach's alphas as well as Elosúa and Zumbo's ordinal version of the Cronbach's alpha were estimated to inform factor consistency. 27 To empirically calibrate the suitability of the use of each specific version, differentiated analyses for each group or academic level were completed. Analyses were carried out by PASW Statistic (v 18.00; SPSS Inc, Chicago, IL) and AMOS (v 18.0; SPSS Inc).
Results

Content analysis
A back-translation of the English version of the AMS was made to achieve an adequate adaptation of the original scale to the context and linguistic peculiarities of the Spanish spoken in Argentina. This task considered the contents of both French and Spanish versions. Given that the original English and French versions were aimed at college students, items were adapted to high school students ( Following the work of Núñez et al, emphasis was placed on studying the content of each element at different stages. 20 A pilot study was conducted with 25 college and 15 high school students. Results showed that some terms, such as pleasure and satisfaction, triggered interpretations unrelated to the academic environment. As a consequence of this finding, the terms were replaced by terms with neutral connotations (eg, Because I enjoy learning new things was used instead of For the pleasure and the satisfaction I experience while I learn new things). The seven-point Likert scale was reduced to a four-point one (1, strongly disagree; 2, disagree; 3, agree; and 4, strongly agree) that was more intuitive for our students and provided semantic anchorage points that considerably facilitated their response.
Then, five experts in psychometrics and educational psychology gave their individual judgments, which promoted additional modifications of some items and subscales. It was pointed out that EM-introjected regulation only contemplated items that referred to the ego. Their advice resulted in the submit your manuscript | www.dovepress.com Dovepress Dovepress 0.80, which ensured content validity of both specific versions for each educational level.
Construct validity
In addition to their means and standard deviations, standardized values of skewedness and kurtosis of each item were analyzed. Tables 1 and 2 show that most items had values over ±1.96. On a multivariate level, kurtosis values above 5.99 were found in both groups (critical ratio high-school [CR HS ] = 32.914; critical ratio college [CR C ] = 89.078). Therefore, the null hypothesis of normal distribution was rejected in both uni0 and multivariate analyses. As a consequence, substitution of two items on guilty feelings (eg, going to college so as not to disappoint their family), which favored a more complete operationalization of the underlying dimension.
In the same way, it was suggested that IM-stimulating experiences included only activities of learning through reading. Considering this observation, one of the original items was replaced by another one referring to practical tasks (eg, conducting an activity related to a future profession). This way, the instrument could account for the diversity of activities according to the student's planned career after graduation. Finally, 28 items had Aiken coefficients equal or higher than submit your manuscript | www.dovepress.com GFI and AGFI showed values over 0.90 for models of seven-, five-, and three-factors in both groups, being always higher in the seven-factor model. RFI and NFI showed values higher than 0.90 in both groups just for the seven-factor model. Finally, RMR reached acceptable values for the seven-and fivefactor models, with better values for the seven-factor model. the method of choice for the factorial study was ULS since, according to experts, this method does not have any assumptions about the distribution, is more robust in small samples, and is recommended for ordinal variables. 28, 29 Other researchers analyzed one-, three-, five-, and sevenfactor models for their goodness-of-fit. [16] [17] [18] 21 Following Byrne and Kline, on the assessment of global fit, different indexes were considered simultaneously (Table 3) . 30, 31 The Goodness-of-Fit Index (GFI) estimates the error committed when reproducing the variance and covariance matrix. The Adjusted Goodness-of-Fit Index (AGFI) differs in that it adjusts considering the degrees of freedom of the specified model. The Normal Fit Index (NFI) and Relative Fit Index submit your manuscript | www.dovepress.com 
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Model respecification
After examining the parameters of the seven-factor model, item 27 (EM-external regulation subscale) was left out because its factorial weight was nonsignificant in both groups and this affected internal consistency.
submit your manuscript | www.dovepress.com Tables 4 and 5 contain the λ and ϕ parameters obtained by bootstrap, with mean values and confidence intervals of 90%. All parameters were significant, with factorial weights mostly between 0.60 and 0.70. In the college student group, Item 21 (Amotivation scale) had a lower factorial weight, but it was not discarded in order to obtain similar scales for both groups by contemplating specific item contents, but also ensuring specificity by educational level. The calculated corrected homogeneity indexes for each dimension had acceptable values (between 0.30 and 0.71) ( Tables 4 and 5) .
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As for the correlations between factors, in most cases the values estimated resulted significant (especially in the high school student group). The highest indexes were found between the dimensions located closer in the self-determination continuum, as this theory established (especially in the three IM dimensions). The lowest were found between the most remote dimensions (IM-stimulating experiences and amotivation). Higher correlations were found in the scales of IM in comparison to those of EM. Between EM-identified regulation (EMidr) and EM-external regulation (EMer) strongest correlations were verified, compared to EM-introjected regulation (EMintr), which is located in the theoretical continuum between these two (Figures 2 and 3) .
Consistency of the factors
Cronbach's alpha values ranged between 0.60 and 0.81 (Table 6 ). Though ordinal alphas showed indexes practically identical (between 0.59 and 0.82), they were in general a bit higher in all dimensions.
Motivational differences between educational levels
Finally, differences with statistical significance were found in the high school and college student groups in all subscales, using t-tests. While high school students had higher averages in the EM and amotivation subscales, college students obtained higher scores in IM subscales (Table 7) .
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Discussion
Supported by self-determination theory, the AMS probably constitutes the most used instrument for the assessment of student motivation. 14 It has been used in many countries and versions in different languages are available. Despite this, in Latin America, cultural and linguistic differences often entail serious problems for comprehension and interpretation of some items. These difficulties affect the scale's psychometric strengths directly. The experience of applying the scale in the context of high school and college education in Argentina shows the need for increased efforts in developing specific versions for this country.
Following the recommendations by Núñez et al on the convenience of reviewing AMS elements in a Latin American context, a pilot study and an examination by expert judges were performed, 20 which resulted in a reformulation of some items and a review of the type of responses used. These tasks were executed with the intention of obtaining two versions of the AMS with similar contents, but adapted to the situational conditions for high school and college educational levels, Psychometric analyses verified acceptable qualities for the instrument in both cases. Internal consistency values were very similar to previous versions where EMidr presented lower alphas. [16] [17] [18] [19] [20] As Cokley et al and Núñez et al proposed, this is possibly due to the fact that this EM subscale is most proximate to IM, something that could lead to some overlapping between them. 17, 20 From a perspective of the factorial structure of the scale, as found by Barkoukis An element of discussion arises in the relations within the dimensions that compose the scale. The present investigation has found that, in general, the highest correlations occur between the closest dimensions in the self-determination continuum, as proposed theoretically. [15] [16] [17] [18] [19] [20] In addition to this, it seems logical that, in contrast to EM subscales, IM orientations showed higher correlation coefficients since their origin is internal and, consequently, more homogenous. More diversity is expected to be found in EM regulations since they come from external sources.
Nevertheless, some important theoretical deviations, as have been reported for the Spanish and Paraguayan versions, were found. EMidr correlated higher with EMer than with EMintr despite not being proximal in the theoretical continuum. 19, 20 A possible explanation is the one offered by Cokley et al, who pointed out that the division between EM and IM would be less sharp than the one originally postulated by Deci and Ryan. 13, 17 When examining profile differences between the high school and college student groups, it was found that college students showed a strong intrinsic prevalence (IM), while the younger students had higher averages in the EM and Amotivation subscales. This is coherent with the educational system characteristics, taking into account that in Argentina high school is mandatory and college studies are of personal choice. These results are consistent with those of other investigations. 32 Ratelle et al also found that college students appeared to be predominantly regulated in an autonomous manner, but the motivational profiles of high school students combined different degrees of IM and EM. 24 As for this study limitation, it is clear that the availability of a major sample would grant strength to the obtained results, especially when contemplating the generalization of the factorial structure found. The use of the ULS method and a bootstrap procedure attempted to counterbalance this sampling limitation and the lack of normality observed in the data distribution. Either way, results remain coherent with those in the literature.
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Conclusions
The present investigation was planned with the intention of solving a clear problem of application and providing a measure for assessing motivation in the academic milieu that met required psychometric properties. In spite of the abundant existing literature about self-determination theory and the numerous studies centered in the AMS, researchers have not discussed the convenience of having versions of the scale properly adapted and validated from a linguistic and contextual point of view. In this sense, the Argentine case does not constitute an exception. This empirical work and these psychometric results make available two versions of the scale to be used with high school and college students to Argentine researchers. Furthermore, one of the values of this study is the validation of a version for high school students, a population with fewer precedents than the college student group. 16, 21 It is known that adapted scales provide psychometric quality, but restrict comparisons between populations since they are assessed by different measures. This aspect constitutes a limitation for comparative research and implies an advance in terms of operationalization of the construct in specific contexts. Far from stating parallelism or equivalence, an aspiration that exceeds the goals pursued here, achieving similar versions comparable in terms of content and applicable to high school and college student groups, is a concrete step forward for research and classroom evaluations. Adapted scales underlines its utility for descriptive studies in local populations, in developmental research, and studies of intervention efficacy. The possible use in individual or institutional monitoring is highlighted. This is important because motivation is associated with academic achievement and psychological adjustment. [22] [23] [24] 32 However, future investigations should aim to improve these contributions by adding evidence of convergent validity and inquiring into the comparability of the versions.
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